Characterization of the fungicidal activity of Calothrix elenkinii using chemical methods and microscopy.
An investigation was directed towards biochemical characterization of cyanobacterium Calothrix elenkinii and analysis of the chemical nature and mode of action of its fungicidal metabolite(s) against oomycete Pythium debaryanum. Biochemical characterization of the culture in terms of carbohydrate utilization revealed the facultative nature of C. elenkinii. Unique antibiotic markers were also found for this strain. 16S rDNA sequencing of the strain revealed 98% similarity with Calothrix sp. PCC7101. The fungicidal activity was tested by disc diffusion assay of different fractions of the culture filtrate. A minimum inhibitory concentration of 10 microl was recorded for ethyl acetate fraction of the 7-weeks old culture filtrates. HPLC, followed by NMR spectral analysis demonstrated the presence of a substituted benzoic acid in the ethyl acetate fraction. Microscopic examination revealed distinct granulation, followed by disintegration of the hyphae of Pythium sp., indicating the presence of an active metabolite in the culture filtrates of Calothrix sp. The fungicidal activity of C. elenkinii can be attributed to the presence of 3-acetyl-2-hydroxy-6-methoxy-4-methyl benzoic acid. This is the first report of a benzoic acid derivative having fungicidal activity in cyanobacteria.